site has previously recognised the input of exotic pollen and charcoal derived from South 126
America (Turney et al., 2016) , with changes to westerly airflow over the past ~2.5 ka. 127
128
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Location of the polar front (yellow line) and direction of the Southern Hemisphere westerly 132 winds (black arrows) are also shown. Map made using Generic Mapping Tools (GMT) (Wessel et 133 al., 2013) . 134 Clim. Past Discuss., https://doi.org/10.5194/cp-2018-11 Manuscript under review for journal Clim. Past Discussion started: 1 March 2018 c Author(s) 2018. CC BY 4.0 License. calculate pollen accumulation rates (PAR; grains cm -2 year -1 ). Major pollen zone boundaries 149 were determined using CONISS (stratigraphically constrained cluster analysis) (Grimm, 1987) 150 using the rioja package in R (Juggins, 2017) . 151 152
Charcoal analysis 153
Past fire activity was investigated using counts of micro-charcoal fragments (< 106 µm) 154 identified on the pollen slides (Whitlock and Larsen, 2001 was undertaken following standard techniques with measurements made using an ORTEC high-172 resolution, low-background coaxial germanium detector. Detectable measurements were 173 obtained down to 8.5 and 9.5 cm and the lowest depth assigned an age of 1963, the time of early 174 radionuclide fallout at these latitudes (Hancock et al., 2011) . 175 176
Age modelling 177
The 14 C and 137 Cs ages were used to develop an age model using a P_sequence deposition model 178 in OxCal 4.2 (Bronk Ramsey, 2008; Bronk Ramsey and Lee, 2013) ; with the General Outlier 179 analysis detection method (probability=0.05) (Bronk Ramsey, 2009) . The 14 C ages were 180 calibrated against the Southern Hemisphere calibration (SHCal13) data set (Hogg et al., 2013) . 181
The model was based on 1000 iterations, with the surface (depth zero) and year of sampling 182 (2010) as the uppermost chronological control point. The two basal ages were excluded due to 183 an age inversion, possibly a result of root penetration. Using Bayes' theorem, the algorithms 184 employed sample possible solutions with a probability that is the product of the prior and 185 likelihood probabilities (Bronk Ramsey, 2008) . Taking into account the deposition model and 186 the actual age measurements, the posterior probability densities quantify the most likely age 187 distributions; the outlier option was used to detect ages that fall outside the calibration model 188 as a concentration (number cm -3 ). The far right panel depicts the age-depth relationship, with 248 1σ age range (blue envelope) and probability distributions generated from the Bayesian age 249 model. Parallel lines denote major pollen (red) and charcoal/pollen concentration (blue) zone 250 boundaries were determined using CONISS (Grimm, 1987) . 251
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